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(54) MANUFACTURING METHOD OF MULTILAYER WIRING BOARD 

(57)Abstract: 

PURPOSE: To increase the bonding strength between an insulating 
layer and a conductive circuit for manufacturing high reliable 
multilayer wiring board by a method wherein, after the formation 
step of a conductive circuit, the roughening step of conductor 
surface is performed using a roughening solution containing a 
conductor corrosion inhibitor within the title manufacturing method 
by build up mode. 

CONSTITUTION: A through hole 103 is formed on a glass epoxy 
laminated board 101 having both surfaces thereof clad with copper 
foils 102. Next, the copper foils 102 are etched away to form 
conductor circuit 104 for roughening the conductor surface so as 
to form conductor roughened surface 105. Next, insulating layers 
1 06 of sensitive resin composition are formed on the board to be 
selectively etch-patterned and then roughened using roughening 
solution containing conductor corrosion inhibitor so as to form the 
other roughened surface 110. Next, the whole body is immersed in 
a plating catalyst solution to form a copper plating layers 111. 
Finally, by repeating the steps, conductor circuit layers 112 are 
formed and then the conductor circuit surfaces are roughened to 
form the other roughened surfaces 113 further forming the insulating layers 1 14 on the upper parts of said 
surfaces 113. 




JP,08-139452,A [CLAIMS] 



1/2 K-i^ 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a multilayer interconnection board which changes as a process of 
processing roughening treatment of a conductor surface after said conductor circuit formation process with a 
roughening solution containing a conductor corrosion inhibitor in a method of repeating a conductor circuit 
formation process and an interlayer insulation film formation process by turns, and manufacturing a multilayer 
interconnection board with a build up method. 

[Claim 2]In a method of repeating a conductor circuit formation process and an interlayer insulation film 
formation process by turns, and manufacturing a multilayer interconnection board with a build up method, A 
manufacturing method of a multilayer interconnection board which changes as a process of removing a 
degradation layer produced in an insulating layer surface in solution which carries out dissolution removal of 
manganese dioxide formed in the surface, and subsequently contains a surface-active agent after roughening 
roughening treatment on the surface of an insulator layer after said interlayer insulation film formation process in 
alkaline permanganate solution. 

[Claim 3]In a method of repeating a conductor circuit formation process and an interlayer insulation film 
formation process by turns, and manufacturing a multilayer interconnection board with a build up method, Make 
roughening treatment of a conductor surface after said conductor circuit formation process into a process 
processed with a roughening solution containing a conductor corrosion inhibitor, and A manufacturing method of 
a multilayer interconnection board which changes as a process of removing a degradation layer produced in an 
insulating layer surface in solution which carries out dissolution removal of manganese dioxide formed in the 
surface, and subsequently contains a surface-active agent after roughening roughening treatment on the surface 
of an insulator layer after said interlayer insulation film formation process in alkaline permanganate solution. 
[Claim 4]Acrylic ester or methacrylic acid ester is included for the above-mentioned interlayer insulation film 
formation process as a substructure, A manufacturing method of a multilayer interconnection board of any one 
statement of claim 1 thru/or 3 which it has as a process of forming resin obtained from novolak type epoxy resin 
with a negative type photosensitive resin composition used as the main ingredients. 

[Claim 5]The above-mentioned negative type photosensitive resin composition (a) cresol novolak type epoxy 
resin, To two class hydroxyl groups of an unsaturated compound in which an acid equivalent / weight per epoxy 
equivalent ratio is obtained by carrying out an addition reaction in 0.1-0.98, one sort or two sorts or more of 
novolak type epoxy resin and unsaturated carboxylic acid which are chosen from a group which consists of a 
phenol BORAKKU type epoxy resin. Photopolymerization nature unsaturated compound 100 weight section 
produced in isocyanate ethyl methacrylate by the isocyanate equivalent / hydroxyl equivalent ratio reacting in 
0.1-1.2, (b) 2-benzyl-2-dimethylamino 1 -(4-morpholinophenyl)- A manufacturing method of the multilayer 
interconnection board according to claim 4 constituted from a constituent containing 0.1 to butan-1-one 20 
weight section. 

[Claim 6]A manufacturing method of the multilayer interconnection board according to claim 4 constituted from 
a constituent characterized by comprising the following. 

Considering the above-mentioned negative type photosensitive resin composition as an essential ingredient, it is 
a prepolymer of diallyl phthalate of the (a) molecular weights 3,000-30,000. 

(b) At least one or more sorts of polyfunctional unsaturated compounds chosen from a group which consists of 
acrylate or methacrylate, and oligoesters methacrylate of a polyhydroxy compound. 

(c) A photopolymerization initiator. 

(d) An epoxy resin, a hardening agent of the (e) epoxy resin, and (f) melamine or its derivative. 

[Claim 73a manufacturing method of the multilayer interconnection board according to claim 4 constituted from 
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a constituent characterized by comprising the following. 

It is a room temperature which is a resultant of an epoxy resin and unsaturated carboxylic acid which carried out 

(a) average of the above-mentioned negative type photosensitive resin composition, and had two or more epoxy 
groups per molecule, and Is a multifunctional compound of a solid state. 

(b) Polyfunctional acrylate liquid at a room temperature which has two or more ethylenic linkages per molecule, 
or polyfunctional methacrylate. 

(c) A photopolymerization initiator. 

(d) An epoxy resin, a hardening agent of the (e) epoxy resin, and (f) melamine or its derivative. 

[Claim 8]A manufacturing method of a multilayer interconnection board of any one statement of claim 2 thru/ or 
7 which constitutes the above-mentioned surface-active agent from an anionic system surface-active agent. 
[Claim 9]A manufacturing method of a multilayer interconnection board of any one statement of claim 2 thru/ or 
7 constituted from a surface-active agent which uses an anionic system surface-active agent as the main 
ingredients for the above-mentioned surface-active agent, and contains a cation system surface-active agent of 
fusibility as an accessory constituent. 

[Claim 10]The alkylbenzene sulfonic acid whose hydrophobic alkyi chain carbon numbers are 8-30 about the 
above-mentioned anionic system surface-active agent. Claim 8 constituted from any one or those mixtures of 
metal salt of alkyI naphthalene sulfonic acid or alkyI sulfo-succinic acid, or a manufacturing method of a 
multilayer interconnection board given in 9. 

[Claim 1 1]Constitute the above-mentioned conductor circuit from a copper layer, and a roughening solution 
containing a conductor corrosion inhibitor, Persulfate / acid / copper corrosion-inhibitor system, sulfuric acid / 
hydrogen peroxide / copper corrosion-inhibitor system, Claim 1 constituted from a solution of ferric chloride / 
copper corrosion-inhibitor system, a cupric chloride / copper corrosion-inhibitor system, and any one tetra 
chloride ammine copper / copper corrosion-inhibitor system, or a manufacturing method of a multilayer 
interconnection board of any one statement of 3 thru/or 10. 

[Claim 12]The above-mentioned copper corrosion inhibitor 2-mercaptobenzimidazole, 6-amino indazole, A 
manufacturing method of the multilayer interconnection board according to claim 1 1 constituted from at least 
one sort of 2,4-diamino-6-phenyltriazine, 2-vinyl-4,6-diamino-s-triazine, 2-methylbenzothiazole, melamine, and 
2-N-n-butylmelamine. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the manufacturing method of the suitable multilayer 
interconnection board what is called for a build up method which laminates an insulating layer and a two or more 
layers conductor circuit by turns with respect to the manufacturing method of a multilayer interconnection 
board. 
[0002] 

[Description of the Prior Art]About the manufacturing method of the multilayer interconnection board by the 
build up method which used the photopolymer for the layer insulation layer, it is indicated by JP,58-209195,A 
and JP,3-3297,A. for example.lt is important for the insulating layer which constitutes the layered product of a 
multilayer interconnection board, and a conductor circuit to have pasted up firmly mutually. In order to raise this 
adhesive strength, it is divided roughly, when forming an insulating layer on a conductor circuit from on a 
manufacturing process, and when forming a conductor circuit on an insulating layer. 

[0003]first, about the former, the art for pasting up an insulating layer firmly on a conductor circuit is variously 
proposed, as shown, for example in following (1) - (3). 

(1) The method of pasting up a conductor and an insulating layer firmly by oxidizing and roughening the surface 
of the copper which forms the conductor with alkaline sodium chlorite solution or permanganic acid. 

(2) With alkaline sodium chlorite solution, alkaline potassium persulfate solution, potash sulfide / sal-ammoniac 
solution, etc. The method of roughening the surface of a conductor layer and pasting up a conductor and an 
insulating layer firmly by it by oxidizing the surface of the copper which forms the conductor and performing the 
post reduction processing as cupric oxide (for example, JP,64-8479,B). 

(3) The method of pasting up a conductor and an insulating layer firmly by forming the composite-coatings layer 
which contains the particles of the thermosetting resin stiffened beforehand on the surface of a conductor layer 
(for example. JP,59-106918.A). 

[0004]on the other hand, also when forming a conductor circuit on the latter insulating layer, the art for pasting 
up a conductor circuit firmly is variously proposed, as shown, for example in following (4) - (5). 

(4) How to form the adhesives layer thru/or resin layer which put in the predetermined filler on the substrate, 
and roughen this surface selectively (for example, JP,63-49397,B). 

(5) How (for example. JP,4-148590,A) to roughen an insulating layer with a potassium permanganate solution, to 
form a conductor layer in the surface, and to manufacture a multilayer interconnection board. 

[0005]Like above-mentioned JP,3-3297.A. processing of both the former and the latter is annexed and the build 
up method which strengthens adhesion of a conductor circuit and an insulating layer and laminates it is also 
proposed. 

this gentleman method the roughening treatment on the surface of a conductive pattern (6) The oxidation 
solution of alkaline sodium chlorite solution, Two kinds of treating solutions with the reduced solution which 
comprises the alkaline aqueous solution of formalin and a potassium hydrate perform, and the roughening 
solution of chromic acid solution performs roughening treatment on the surface of a layer insulation layer 
further. 
[0006] 

[Problem(s) to be Solved by the Invention]However. in the conventional describing [ above ] build up method, 
when improving the adhesive property of a conductor circuit and an insulating layer so that it may explain below, 
there were technical various problems. Namely, make the insulating layer formed on a conductor layer into the 
method of making it paste firmly, and the method of the above (1), Since the surface of the conductor was 
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covered by the copper acid ghost, the copper oxide was returned by chemical treatments, such as acid cleaning 
in a post process, it was easy to produce the haloing or the pink ring phenomenon which an insulating layer 
carries out partial avulsion and happens, and there was a fault leading to the reliability deterioration of printed 
wired boards, such as electric insulation. Although reduction removal of the copper acid ghost of a conductor 
surface was carried out as for the method of the above (2) and the adhesive property with an insulating layer 
was good, after performing roughening by oxidation treatment of a conductor surface, it was indispensable to 
have carried out reduction processing, two treating solutions, oxidation and reduction, were needed, and there 
was a problem that work was complicated Although the method of the above (3) is the method of pasting up a 
conductor and an insulating layer firmly via the composite-coatings layer of a conductor surface, further again, 
Since the composite-coatings layer formed on the surface of the conductor layer served as conduction 
resistance, when it was going to manufacture a multilayer interconnection board by a beer hall, there was a fault 
that the connection reliability of a beer hall was tow. 

[0007]Considering it as the method of on the other hand pasting up firmly the conductor layer formed with 
plating on the insulating layer, the special adhesives thru/or resin composition into which the predetermined filler 
was put is newly needed, and the method of the above (4) has the problem of raising the manufacturing cost of a 
multilayer board Although use a commercial insulating material (epoxy resin) as an interlayer insulation film, and 
the method of (5) uses it, and roughens this surface with a potassium permanganate solution without using 
special adhesives thru/or resin composition, and a conductor layer is made with plating on this, there Is a 
difficulty that adhesive strength is insufficient, the case where this kind of potassium permanganate solution is 
used although adhesive strength was usually estimated by peel strength (g/cm) — at most — it was the peel 
strength of 40 (g/cm) grade. 

[0008]Although the method of (6) has a problem which uses two sorts of roughening solutions, the oxidation 
same about the roughening treatment of a conductor layer surface as the above (2), and reduction, and chromic 
acid solution is used instead of the potassium permanganate solution of (5) about the roughening treatment on 
the surface of an insulator layer, There was same problem about adhesive strength. 

[0009]Therefore, the purpose of this invention is to solve the above-mentioned conventional problem, reinforces 
the adhesive strength of an insulating layer and a conductor circuit further, and there is in providing the 
manufacturing method of a reliable multilayer interconnection board. Even If one sort of roughening solutions 
perform roughening treatment on the surface of a conductor circuit, high adhesive strength is specifically 
obtained, and moreover, management of a roughening solution is easy, and even if it roughens an insulating layer 
with a potassium permanganate solution, there is adhesive strength with a conductor layer in realizing 
roughening treatment which improves by leaps and bounds. 
[0010] 

[Means for Solving the Problem]In order to raise adhesive strength, as a result of carrying out experiment 
examination variously, as for this invention persons, it was effective in roughening treatment on the surface of a 
conductor circuit to etch with a roughening solution containing a conductor corrosion inhibitor, and they found 
out that peel strength improved by leaps and bounds. That is, the roughening surface which carried out very 
complicated shape where surface area was big, on a conductor circuit is made by this roughening treatment, and 
an insulating layer formed on this pastes up firmly. In an oxidation reduction process used as roughening 
treatment on the conventional surface of a conductor circuit, there were many treating solutions and 
management of each processing condition was complicated. 

[001 1]A roughening solution which this invention person etc. used here is [ that it is easy to deal with it by 1 
acidity or alkalinity ] economically advantageous. An oxide of a conductor is returned by chemical treatments 
which tend to happen in a roughened surface which does not perform the usual reduction processing, such as 
acid cleaning of a post process, and it has the feature which haloing or a pink ring phenomenon which an 
insulating layer carries out partial avulsion and happens does not produce. 

[0012]As a desirable roughening solution, persulfate / acid / conductor corrosion-inhibitor system, sulfuric 
acid / hydrogen peroxide / conductor corrosion-inhibitor system, ferric chloride / conductor corrosion-inhibitor 
system, a cupric chloride / conductor corrosionHnhibitor system, tetra chloride ammine copper / conductor 
corrosion-inhibitor system, etc. are mentioned, for example. It is the feature to have an ingredient (this is called 
conductor corrosion inhibitor) which any roughening solution sticks to the surface of a roughening ingredient and 
a conductor layer which etch a conductor layer selectively, and controls corrosion of a conductor selectively. In 
such a roughening solution, in order that a conductor corrosion inhibitor may stick to the surface of a circuit 
formed by a conductor layer selectively and may prevent etching of a conductor layer of the adsorbed portion, it 
is presumed that a very complicated roughened surface is acquired. 
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[0013]When it is using a corrosion ininibitor suitable for a metallic material which constitutes a conductor layer 
as a conductor corrosion inhibitor in a roughening solution and a case of copper by which normal use Is carried 
out as a conductor layer is hereafter explained to an example, as a desirable copper corrosion inhibitor, they are 
benzotriazole derivatives, for example. [1 ,2,3-benzotriazol, 4-or5-methylbenzotriazol, 4~or5-aminobenzotriazol, 
etc. have a benzotriazol skeleton effective in adsorption to a conductor surface.] Thiazole derivative 
[Benzothiazole, 2~mercaptobenzothiazole, 2-methyIbenzothiazole, 2-phenylthiazole, etc. have a thiazole skeleton 
effective in adsorption to a conductor surface.] Imidazole derivative[Imidazole, benzimidazole, 2- 
methylbenzimidazole, 2-ethyl-5-methylbenzimidazole, 2-mercaptobenzimidazole, 2-(4-thiazole) benzimidazole, 
etc. have an imidazole skeleton effective in adsorption to a conductor surface.] Indazole[6-amino indazole] A 
melamine derivative (melamine, N,N-diarylmelamine, 2-N-n-butylmelamine, etc. have a melamine skeleton 
effective in adsorption to a conductor surface), a triazine derivative [2,4-diamino-6-phenyltriazine, 2,4-diamino- 
6-methyl-s-triazine, 2-vinyl-4.6-diamino-s-triazine, etc. have a triazine skeleton effective in adsorption to a 
conductor surface.] 2-mercapto BENZOKISHI azole, a pyrimidine derivative [Diaminopyrimidine, triamino 
pyrimidine, tetraminopyrimidine, diamino-mercaptopyrimidine, etc. have a pyrimidine skeleton effective in 
adsorption to a conductor surface.] 3,5-diamino-1,2,4-triazole, alkane thiols [CnH2n+1SH] Thiourea derivative 
[Thiourea, 1-phenyl-2-thiourea, ethylenetiourea, etc. have a thiourea skeleton effective in adsorption to a 
conductor surface.] An ethanol thiol, dodecyl mercaptan, 2-mercaptoethanol, etc. are mentioned. Preferably, 
they are 2-mercaptobenzimidazole, 6-amino indazole, 2,4-diamino-6-phenyltriazine, 2-vinyl-4,6-diamino-s- 
triazine, 2-methylbenzothiazole, melamine, and 2-N-n-butylmelamine. As concentration of a copper corrosion 
inhibitor in a roughening solution, 0.01-10 g/l of the ranges of 0.1-2 g/l are preferably good. 
[0014]Next this invention persons performed detailed experiment examination also about roughening treatment 
of an insulating layer surface for pasting up a conductor circuit firmly on an insulating layer. As a result, very 
effective knowledge which is explained below was acquired. Namely, roughening treatment of the surface of an 
insulating layer is carried out in solution of an alkaline permanganate, Then, removing a degradation layer which 
carried out dissolution removal of manganese dioxide formed in a surface, for example with solutions, such as 
hydroxylamine salt, and was produced in roughening treatment subsequently to an insulating layer surface using 
solution of a surface-active agent found out a very effective thing. In order to paste up a conductor circuit 
firmly on an insulating layer especially, it finds out that removal of this degradation layer is very important. 
[0015]In order to remove a degradation layer, methods, such as a removing method and ultrasonic cleaning, are 
also mechanically considered, for example with a brush etc.. but. In a wiring board which has this kind of minute 
pattern, these methods had fear of damages, such as pattern collapse, and it was unsuitable for removal in a 
detailed part of an insulating layer, and it turned out that homogeneity is scarce. Then, this invention person is 
only immersed in surface-active agent solution as mentioned above, and used to find out that it Is possible to 
remove a degradation layer extremely for a short time. 

[001 6]A surface-active agent of a cation system which has solubilization and a thickening effect as a surface- 
active agent used for this invention an anionic system thru/or if needed is used together and used. It can 
illustrate as what has a specifically effective surface-active agent as shown below. 

(1) Anionic system : either of the mixtures or those mixtures of quarternary ammonium salt of either of the 
metal salt of alkyi naphthalene sulfonic acid and alkyi sulfo-succinic acid or those mixture (2) cation 
system:carbon totals 8-50, etc. can be mentioned. When a still more concrete compound name is mentioned, for 
example as an anionic system surface-active agent, there are sodium dodecyl sulfate, sodium dodecyl 
benzenesulfonate, sulfo- di-2-ethylhexyl succinate sodium, etc. On the other hand, if a cation system surface- 
active agent is illustrated, a triethanolamine toluenesulfonic acid salt, a triethanolamine dodecylbenzenesulfonic 
acid salt, Sept lies trimethylammonium chloride, etc. are typical. As concentration of a surface-active agent, 1- 
500 g/l of the ranges of 5-200 g/l are preferably good. 

[0017]As mentioned above, although it faced manufacturing a multilayer interconnection board by a build up 
method and roughening treatment of a conductor layer surface for raising adhesive strength of a wiring 
conductor layer and a layer insulation layer and roughening treatment of an insulating layer surface were 
explained. In this invention, it is performing both roughening treatment for one of roughening treatment of these 
still more preferably. 

[0018]When a purpose achievement means of this invention is concretely summarized to below and is explained 
to it, the above-mentioned purpose, In a method of repeating a conductor circuit formation process and an 
interiayer insulation film formation process by turns, and manufacturing a multilayer interconnection board with a 
build up method. It is attained by a manufacturing method of a multilayer interconnection board which changes 
as a process of processing roughening treatment of a conductor surface after said conductor circuit formation 
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process with a roughening solution containing a conductor corrosion inhibitor. 

[0019]In a method of the above-mentioned purpose repeating a conductor circuit formation process and an 
interlayer insulation film formation process by turns, and manufacturing a multilayer interconnection board with a 
build up method. After roughening roughening treatment on the surface of an insulator layer after said interlayer 
insulation film formation process in alkaline permanganate solution. Dissolution removal of manganese dioxide 
formed in the surface is carried out, and it is attained also by a manufacturing method of a multilayer 
interconnection board which changes as a process of removing a degradation layer produced in an insulating 
layer surface in solution which subsequently contains a surface-active agent. 

[0020]In a method of the above-mentioned purpose repeating a conductor circuit formation process and an 
interlayer insulation film formation process by turns, and furthermore manufacturing a multilayer interconnection 
board with a build up method, Make roughening treatment of a conductor surface after said conductor circuit 
formation process into a process processed with a roughening solution containing a conductor corrosion 
inhibitor, and. After roughening roughening treatment on the surface of an insulator layer after said interlayer 
insulation film formation process in alkaline permanganate solution, Dissolution removal of manganese dioxide 
formed in the surface is carried out, and it is attained by a manufacturing method of a multilayer interconnection 
board which changes as a process of removing a degradation layer produced in an insulating layer surface in 
solution which subsequently contains a surface-active agent, 

[0021]If a substrate used here when manufacturing a multilayer interconnection board, and insulating resin which 
forms a layer insulation layer are explained. To first, an insulation sheet for which glass fiber was fabricated by 
resin like that by which normal use is carried out as a substrate, for example. As a substrate (marketed as a 
glass epoxy copper-clad laminate sheet as what is generally called a copper-clad laminate sheet, and a typical 
thing) which formed conductor thin films, such as copper foil, in both sides or one side, or a inner layer, Two or 
more sheets in which a circuit pattern is already formed are laminated, and a laminate sheet etc. which carried 
out press forming are used. A laminate sheet which uses a ceramics sheet instead of such a resin substrate 
depending on a use is also used. 

[0022]As insulating resin which forms a layer insulation layer, an epoxy resin, epoxyacrylate resin, urethane 
acrylate resin, polyimide resin, polyester resin, bismaieimide triazine resin, etc. which have photosensitivity, for 
example are mentioned. Preferably, the ingredient is a negative type photosensitive resin composition which uses 
as the main ingredients resin obtained from novolak type epoxy resin including (1) acrylic ester or methacrylic 
acid ester as a substructure. Or (2) and (a) cresol novolak type epoxy resin, To two class hydroxyl groups of an 
unsaturated compound in which an acid equivalent / weight per epoxy equivalent ratio is obtained by carrying 
out an addition reaction in 0.1-0.98, one sort or two sorts or more of novolak type epoxy resin and unsaturated 
carboxylic acid which are chosen from a group which consists of a phenol BORAKKU type epoxy resin. A 
photopolymerization nature unsaturated compound produced in isocyanate ethyl methacrylate by the isocyanate 
equivalent / hydroxyl equivalent ratio reacting in 0.1-1.2 100 weight sections, (b) 2-benzyl-2-dimethylamino 1 - 
(4-morpholinophenyl)- Negative type photosensitive resin composition which contains 0.1 to 20 weight section 
for butan-1-one. As (3) essential ingredients, or a prepolymer of diallyl phthalate of the (a) molecular weights 
3,000-30,000, (b) At least one or more sorts of polyfunctional unsaturated compounds chosen from a group 
which consists of acrylate or methacrylate, and oligoesters methacrylate of a polyhydroxy compound, (c) A 
negative type photosensitive resin composition containing a photopolymerization initiator, the (d) epoxy resin, a 
hardening agent of the (e) epoxy resin, and (f) melamine or its derivative. At a room temperature which is a 
resultant of an epoxy resin and unsaturated carboxylic acid which carried out (4) and (a) average and had two or 
more epoxy groups per molecule, or a multifunctional compound of a solid state, (b) Polyfunctional acrylate or 
polyfunctional methacrylate liquid at a room temperature which has two or more ethylenic linkages per molecule, 
(c) It is a negative type photosensitive resin composition containing a photopolymerization initiator, the (d) epoxy 
resin, a hardening agent of the (e) epoxy resin, and (f) melamine or its derivative. 

[0023]As a conductor layer to laminate, although copper is common, in addition to this, a conductor metal of 
others, such as nickel, can also be used if needed. As for a conductor layer laminated more than a two-layer eye 
on a substrate, a plating layer is used as everyone knows. Although it can also form with nonelectrolytic plating 
as a plating layer, since plating time becomes long, after usually forming a foundation layer with nonelectrolytic 
plating thinly, only thickness required of electroplating is formed. 

[0024] although a concrete manufacturing method of a multilayer interconnection board which this invention 
makes the purpose is explained in full detail by a paragraph of an example, if an outline is shown about a 
procedure of a typical manufacturing process — the following process A-D — it becomes like. A multilayer 
interconnection board which can take various connection configurations between conductor circuits considered 
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as a request combining each of these processes suitably is manufactured. 

Process : (A) Copper-clad laminate sheet -> breakthrough formation -> etching-resist -> conductor circuit 
formation -> conductor surface roughening -> insulating-layer formation and patterning, or, Copper-clad 
laminate sheet -> etching-resist -> conductor circuit formation -> breakthrough formation -> conductor surface 
roughening -> insulating-layer formation / patterning (B) process : Insulating-layer roughening -> surface 
degradation layer removal -> plating catalyst grant -> copper-plating -> etching-resist -> conductor circuit 
formation -> conductor surface roughening -> insulating-layer formation and patterning. (C) Process :. copper- 
clad laminate sheet -> etching-resist -> conductor circuit formation -> conductor surface roughening -> — 
insulating-layer formation / patterning (D) process: — they are breakthrough formation -> insulating-layer 
roughening -> surface degradation layer removal -> plating catalyst grant -> copper-plating -> etching-resist -> 
conductor circuit formation -> conductor surface roughening -> insulating-layer formation and patterning. It is 
preferred that they are a double-sided two-layer board and a laminate sheet of three or more layers of a 
laminate sheet press method which has a circuit in the inner layer as a copper-clad laminate sheet. 
[0025] 

[Function]As roughening art of the insulating layer surface for pasting up a conductor circuit firmly on an 
insulating layer, in this invention. Although dissolution removal of manganese dioxide formed in the surface after 
roughening in the solution of the alkaline permanganate in the insulating layer is carried out (for example, it 
dissolves with hydroxylamine salt) and the degradation layer produced in the insulating layer surface next is 
removed using the solution of a surface-active agent, In this method, an operation of a surface-active agent 
becomes very important. Then, when an operation of a surface-active agent is explained, by humidity and 
osmosis operation, first, unfold a degradation layer, a degradation thing dissociates and ranks second from the 
surface, and sticks to a surface-active agent, and drop out of the roughening surface, and it is distributed or 
suspended to detailed particles, and by this, A degradation layer is easily removable from the roughened surface 
of an insulating layer. Thus, since the formed roughened surface constitutes the organization in which surface 
area is large and complicated, the circuit conductor formed on it is pasted up firmly. In order to paste up a 
conductor circuit firmly on an insulating layer, removal of a degradation layer is very important. In order to paste 
up a conductor circuit on such a roughened surface firmly, the thing of a conductor circuit which you form a 
ground with nonelectrolytic plating at least, and is made for a conductor to eat into a complicated organization 
becomes important. 

[0026] Next, in order to improve the adhesive property of a conductor layer and the resin insulating layer formed 
in this conductor layer upper part, in this invention, a conductor layer surface is etched with the roughening 
solution containing a conductor corrosion inhibitor. Since the roughening surface which carried out very 
complicated shape where surface area was big, on the conductor circuit since the conductor corrosion inhibitor 
in a roughening solution stuck to a conductor surface selectively, the etch rate of this part fell and a conductor 
surface was etched unevenly was obtained, this is considered. 

[0027]As mentioned above, in order to have acquired the complicated-shaped copper roughened surface, by the 
conventional method, two sorts of roughening solutions are required, copper oxide was once grown up into the 
copper surface by oxidation treatment, and the surface of this copper oxide had been obtained by carrying out 
reduction processing. Although this method can be considered as the adhesive strength of a usable level, the 
reduction processing condition needed to be strictly managed like new liquid phase reduction place science and 
engineering. However, process control and handling are easy and the roughening solution of this invention has 
them at 1 acidity or alkalinity. [ economically advantageous ] In this invention, it has the haloing which the 
insulating layer which the oxide of copper by chemical treatments, such as acid cleaning of a post process, 
which tends to happen by the conventional roughening treatment was returned, and was formed in the upper 
part carries out partial avulsion, and happens, or the feature which a pink ring phenomenon does not produce. 
Manufacture of the reliable build up multilayer interconnection board was attained by putting in the process 
which raises the adhesive property of such a conductor circuit and an insulating layer. 
[0028] 

[Example] Hereafter, according to the manufacturing process figure shown in drawing 1 and drawing 2 . this 
invention is explained in more detail. The multilayer interconnection board of this invention is manufactured with 
what is called a build up method that repeats a conductor circuit (circuit pattern) formation process and an 
interlayer insulation film formation process two or more times by turns, and laminates them. 
The multilayer interconnection board which can take various connection configurations between the conductor 
circuits specifically required of same process A-D as having been shown previously combining the typical 
process of a statement arbitrarily was manufactured. 
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[0029](A) Process : copper-clad laminate sheet -> breakthrough formation -> etching-resist -> conductor 
circuit formation -> conductor surface roughening -> insulating-layer formation and patterning, or copper-c!ad 
laminate sheet -> etching-resist -> conductor circuit formation -> breakthrough formation -> conductor surface 
roughening -> insulating-layer formation and patterning. 

(B) Process : insulating-layer roughening -> surface degradation layer removal -> plating catalyst grant -> 
copper-plating -> etching-resist -> conductor circuit formation -> conductor surface roughening -> insulating- 
layer formation and patterning. 

(C) Process : copper-clad laminate sheet -> etching-resist -> conductor circuit formation -> conductor surface 
roughening -> insulating-layer formation and patterning. 

(D) Process : breakthrough formation -> insulating-layer roughening -> surface degradation layer removal -> 
plating catalyst grant -> copper-plating -> etching-resist -> conductor circuit formation -> conductor surface 
roughening -> insulating-layer formation and patterning. 

[0030]<Example 1 > This example explains the example which manufactured the multilayer interconnection board 
of a total of four layers (one side two-layer) of both sides combining the above-mentioned process A and the 
process B. 

According to section process drawing of drawing 1 , it explains one by one below. 

[0031] Drawing 1 (a) process: Prepare the copper-clad laminate sheet which pasted the copper foil 102 together 
for both sides of the glass epoxy laminate sheet 101 as the substrate 100. 
Drawing 1 ( b) process: Open the breakthrough 103 in the substrate 100 with a drill. 

Drawing 1 (c) process: The dry film for resist creation which is not illustrated to substrate both sides was 
laminated, the mask in which the predetermined circuit pattern was formed beforehand was hit and developed 
[ exposed and ], resist extracted, and the pattern was formed. The copper foil 102 was etched by having made 
this into etching resist, and the conductor circuit 104 was formed. After removing resist, roughening treatment 
of the conductor surface of this substrate was carried out with the roughening solution of persulfate / acid / a 
copper corrosion-inhibitor system, and the conductor roughened surface 105 was formed. The used roughening 
solution and its roughening condition are as follows. The presentation of a roughening solution: It is Na2S20g 
(200 g/i) as persulfate, and is the presentation of 2-mercaptobenzimidazole (0,5 g/l) as QB%)ri2S0^ (10 ml/1) and 
a copper corrosion inhibitor as acid. 

Roughening conditions: It is spray etching at 40 ** of solution temperature. 

Drawing 1 (d) process: After roughening treatment, it rinsed and dried and the insulating layer 106 was formed on 
this substrate. The used insulating resin is a photosensitive resin composition, and the preparation is as follows. 
(1) The ethylceilosolve acetate (800 weight sections) solution of cresol-novolak-type-epoxy-resin EOCN102 
(made by Nippon Kayaku) (1095 weight sections). The ethylceilosolve acetate (100 weight sections) solution of 
acrylic acid (69 weight sections), a benzyltrimethylammonium chloride salt (seven weight sections), and p- 
methoxy phenol (three weight sections) was mixed at 60 **, and it was made to react at 80 ** for 15 hours. Mix 
in the ethylceilosolve acetate (100 weight sections) solution of isocyanate ethyl methacrylate (163 weight 
sections) and dibutyltin dilaurate (0.5 weight section), and the obtained unsaturated compound solution is made 
to react at 60 **, Furthermore methanol (ten weight sections) was added and the solution of the 
photopolymerization nature unsaturated compound was obtained. 

[0032]To this solution (175 weight sections), it is the 2-benzyl-2-dimethylamino 1. -(4-morpholinophenyl)- 
Butan-1-one (Giba-Geigy IRGAGURE369) (ten weight sections). The micro ace P-4 (the product made from 
Japanese talc, particle talc) (seven weight sections), the crystallite 5V (made in Tatsumori, silica particles) (36 
weight sections), and Thau Rudd 7100 (the Tohto Kasei make.) Amine aery late (five weight sections), 
Phthalocyanine Green (one weight section), 2-methylimidazole (three weight sections), and MODAFURO (made 
by Mitsubishi Monsanto) (0.1 weight section) were blended, it mixed uniformly using 3 roil mills, and the 
photosensitive resin composition solution was adjusted. 

[0033] Drawing 1 (e) process : At 80 **, perform predrying for 30 minutes and the insulating layer 106 which 
consists of a coat of the above-mentioned resin composition is ranked second, It prepares for conductor circuit 
formation of a twoHayer eye by 600 mJ/cm^ using a high-pressure mercury lamp, Solvent development is 
performed, the insulating resin 106 is etched selectively, and is patterned [ it exposes via the predetermined 
mask which is not illustrated, and ]. and the predetermined region of the Shimoji conductor circuit 104 required 
for an electrical link was exposed, and in order to raise the membraneous quality of insulating resin further, it 
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heated for 30 minutes at 150 **. Subsequently, the patterned above-mentioned insulating resin layer 106 was 
roughened in the solution of the alkaline permanganate, and the roughened surface 110 was formed. The used 
roughening solution and its roughening condition are as follows. 

A presentation and roughening conditions of a roughening solution: It is immersed for 30 minutes by KMnO^ (60 
g/l) and 80 ** of NaOH(40 g/l):solution temperature. 

[0034]Manganese dioxide 108 adhering to this substrate face was dissolved in hydroxylamine hydrochloride 
solution 3%, and the degradation layer 109 produced in the insulating layer surface next was removed using the 
solution of a surface-active agent. The solution of the used surface-active agent and its processing condition 
are as follows. 

Sodium dodecyl sulfate (50 g/l): It is immersed for 60 seconds by 25 ** of solution temperature. 
[0035]In order to activate drawing 1 (f) process:, next a roughened surface, after being immersed in plating 
catalytic liquid and forming 0.2 micrometer of ground conducting films with nonelectrolytic plating, 25 
micrometers of thickness attachment electrolytic copper plating were performed, and the copper plating layer 
111 was formed. All use a commercial item and perform a treating solution by the well-known plating method. 
[0036] Drawing 1 (g) process: Repeat the again same method as the drawing 1 ( c) process. That is, etching resist 
is formed on the copper plating layer 111, and the conductor circuit layer 1 1 2 is formed through the process of 
exposure, development, etching, and resist removing. Subsequently, the conductor circuit surface is roughened 
by the same method, and the roughened surface 113 is formed. 

[0037] Drawing 1 (h) process: Pattern by the same method as a part of drawing 1 (e), and expose a conductor 
circuit side required for connection, after repeating drawing 1 (d) finally and forming the insulating layer 1 14 (it is 
considered as solder resist). Thus, as illustrated, the wiring board of the one side two-layer laminated structure 
was obtained. 

[0038]Thus, according to the valuation method of JIS-C-6481. peel strength (g/cm) was measured for the 
adhesive strength of the conductor layer of a wiring board and insulating layer which were obtained, and the 
existence of the halo on a conductor circuit was observed, and the result was displayed all over Table 1. The 
result of the comparative example mentioned later was also shown in front. The peel strength of this example 
shows 852 and is improving remarkably as contrasted with a comparative example (being the highest thing 38) so 
that clearly from this table. There is also no halo, adhesion was extremely excellent in adhesive strength well, 
and the reliable multilayer interconnection board was realized. 
[0039] 
[Table 1] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi,ejje?atw.u=http%3A%2F%2Fwww4.ipdLinpitgojp%2... 2008/10/06 



JP.08-139452.A [DETAILED DESCRIPTION] 
< ^ 1 > 



8/14 





tf - S (9/cn) 


/\ Q — (0 ^ M 


1 


8 5 2 




2 


9 3 5 


m u 


3 


6 2 8 


« L 


4 


9 6 0 


ftl L 


5 


8 8 2 


1ft U 


6 


9 5 3 


«l U 


7 


6 8 2 


m L 


8 


9 8 0 


» u 


9 


9 8 5 


M u 


I 0 


7 6 6 




I 1 


7 5 8 


«!l t 


1 2 


6 2 7 


m u 


1 3 


8 9 0 




tb « ffj 


tr - >U !S S (fl/cm) 


/\ a — <D # 


1 


3 8 




2 


1 5 




3 


2 8 





[0040]<Example 2> This example manufactures the multilayer interconnection board of a total of three layers of 
one side, and six layers of both sides. That is, on the wiring board obtained in Example 1, in order that both sides 
might laminate a conductor layer and one layer of insulating layers at a time further, the repeating process of 
pattern formation increased only the part. First, it is made to be the same as that of the roughening treatment of 
the insulating layer surface of the drawing 1 (e) process after the final process ( drawing 1 (h) process) of 
Example 1, Surface roughening treatment of the insulating layer 1 14 was performed, and, subsequently even the 
pattern process of the insulating layer of - drawing 1 (h) was repeatedly processed by the same manufacturing 
process as Example 1 fundamentally as the plater of drawing 1 (f). 

[0041 ]It is as follows when a point which is different from Example 1 with material and a disposal method is 
stated to process order. 

(1) In the surface roughening place process of the conductor circuit 104 of drawin g 1 (c). the copper corrosion 
inhibitor "2-mercaptobenzimidazole" in a roughening solution was first changed into melamine. 
[0042](2) In the insulation layer forming process of drawing 1 (d), the presentation of the insulating resin 106 was 
changed as follows. Namely, diaryl alt.phthalate resin (average molecular weight 10,000) (100 weight sections), 
Pentaerythritol tetraacrylate (20 weight sections), benzophenone (four weight sections), 4,4'-bis(N,N - 
dimethylamino)benzophenone (the amount part of duplexs), A bisphenol A type epoxy resin (30 weight sections), 
2-phenylimidazole (one weight section), Melamine (five weight sections), silicone oil (five weight sections), 
Phthalocyanine Green (the amount part of duplexs), ethylcellosolve acetate (30 weight sections), and butyl- 
cellosolve acetate (30 weight sections) were blended, it mixed uniformly using 3 roll mills, and the photosensitive 
resin composition solution was adjusted. 

(3) In the process of patterning the insulating resin 106 of drawing 1 (e), the light exposure in the high-pressure 
mercury lamp was changed into 900 mJ/cm^ from 600 mJ/cm^. 

[0043]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
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evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 935 so that clearly from a table, and adhesive strength is 

improving further from Example 1. 

[0044]<Example 3> Two layers of one side accumulated according to the same manufacturing process 
fundamentally with Example 1, and the multilayer interconnection board of a total of eight layers of both sides 
was manufactured. A point which is different from Example 1 in this example is as follows. 

(1) Four layers of glass epoxy double-sided copper-clad laminate sheet containing an inner layer circuit was first 
used as the double-sided copper-clad laminate sheet 100 of drawing 1 (a). 

(2) In the surface roughening place process of the conductor circuit 104 of drawing 1 (c), the copper corrosion 
inhibitor "2-mercaptobenzimida2ole" In a roughening solution was changed into 2-N-n-butylmelamine. 
[0045](3) In the insulation layer forming process of drawing 1 (d), the presentation of the Insulating resin 106 was 
changed as follows. 

(a) Mix cresol novolak epoxy resin (175 weight sections) and butyl-cellosolve acetate (75 weight sections) of the 
weight per epoxy equivalent 225, carry out temperature up and make it dissolve to 90 **. 2,5-JITASHARU 
butylhydroquinone (0.02 weight section), N, and N' dimethylaniline (1.75 weight sections) and acrylic acid (22.4 
weight sections) were made to add and react here, and epoxy vinyl (weight per epoxy equivalent 560) was 
obtained. 

(b) Epoxy vinyl (100 weight sections), pentaerythritol tetraacrylate (20 weight sections) which were obtained, 
Benzophenone (four weight sections), 4,4'-bis(N,N'-dimethylamino)benzophenone (the amount part of duplexs), A 
bisphenol A type epoxy resin (40 weight sections), imidazole (V) ethyl-s-triazine (the amount part of duplexs), 
Melamine (three weight sections), silicone oil (five weight sections), Phthalocyanine Green (the amount part of 
duplexs), ethylcellosolve acetate (30 weight sections), and butyl-cellosolve acetate (30 weight sections) were 
blended, it mixed uniformly using 3 roll mills, and the photosensitive resin composition solution was acOusted. 
[0046](4) In the process of patterning the insulating resin 106 of drawing 1 (e), the light exposure in the high- 
pressure mercury lamp was changed into 900 mJ/cm^ from 600 mJ/cm^ like Example 2. 

[0047](5) In the surface roughening treatment process of the insulating resin 106 of drawing 1 (e). the immersion 
time to the inside of surface-active agent solution was shortened from 60 seconds at 30 seconds, and the 
solvent wiping removal of the degradation layer was carried out. 

[0048]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 628 so that clearly from a table, and it turns out that adhesive 
strength is improving remarkably as compared with the conventional comparative example of what is inferior to 
Example 1 for a while. 

[0049]<Example 4> This example manufactures the multilayer interconnection board of a total of three layers of 
one side, and six layers of both sides like Example 2. A point which is different from Example 2 in this example is 
as follows. 

(1) In the surface roughening place process of the conductor circuit 104 of drawing 1 ( c), the copper corrosion 
inhibitor "melamine" in a roughening solution was changed into 6-amino indazole. 

(2) The presentation of the insulating resin 106 was changed into the same thing as Example 1 in the insulation 
layer forming process of drawing 1 (d). 

(3) In the process of patterning the insulating resin 106 of drawing 1 ( e), the light exposure in the high-pressure 
mercury lamp was made into 600 mJ/cm^ like Example 1. 

[0050](4) In the surface roughening treatment process of the insulating resin 106 of drawing 1 (e), the 
degradation layer solvent wiping removal by the solution of a surface-active agent was changed into the 
following conditions. It is considered as a surface-active agent and immersed for 30 seconds by 25 ** of 1-o- 
undecenoic acid sodium (50 g/l):solution temperature. 

[005l3Thus. the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 960 so that clearly from a table, and adhesive strength 
improved further rather than Example 2. 

[0052]<Example 5> Four layers of one side accumulate this example, and it shows the example of manufacture 
of the multilayer interconnection board of a total of eight layers of both sides. On the wiring board obtained in 
Example 4, in order that both sides might laminate a conductor layer and one layer of insulating layers at a time 
further, the repeating process of pattern formation increased only the part from Example 4. That is, after the 
final process of Example 4, a drawing 1 ( e) - (h) process is repeated further, four layers of one side stack, and it 
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is considered as a raising. Each fundamental manufacturing process was processed by the same manufacturing 
process as Example 1. 

[0053]It is as follows when a point which is different from Example 1 with material and a disposal method is 
stated to process order. 

(1) In the surface roughening place process of the conductor circuit 104 of drawing 1 (c), the copper corrosion 
inhibitor "2-mercaptobenzimida2ole" in a roughening solution was changed into 6-vinyh4,6-~diamino-s-triazine. 

(2) In the surface roughening treatment process of the insulating resin 106 of drawing 1 ( e), the degradation layer 
solvent wiping removal by the solution of a surface-active agent was changed into the following conditions. It is 
considered as a surface-active agent and immersed for 60 seconds by 25 ** of sulfo- di-2-ethylhexyl succinate 
sodium (50 g/l):solution temperature. 

[0054]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 882 so that clearly from a table, and the twist of adhesive 
strength also improved further in the Example 1. 

[0055]<Example 6> This example explains the example which manufactured the multilevel interconnection base 
of a total of four layers (one side two-layer lamination) of both sides combining the above-mentioned process C 
and the process D. 

Hereafter, according to section process drawing of drawing 2 , it explains one by one. 

Fundamentally, this example is also the same as each process of drawin g 1 shown in Example 1. However, a part 
of timing which opens the penetrating port 103, and material and a disposal method are changed. 
[0056] Drawing 2 (a) process: Prepare the copper-clad laminate sheet which pasted the copper foil 102 together 
for both sides of the glass epoxy laminate sheet 101 as the substrate 100 at the same process as the drawing 1 
(a) process of Example 1 . 

Drawing 2 ( b) process: At the process of corresponding to drawing 1 (c) of Example 1, the dry film for resist 
creation which is not illustrated to substrate both sides was laminated, the mask in which the predetermined 
circuit pattern was formed beforehand was hit and developed [ exposed and ], resist extracted, and the pattern 
was formed. The copper foil 102 was etched by having made this into etching resist, and the conductor circuit 
104 was formed. After removing resist, roughening treatment of the conductor surface of this substrate was 
carried out with the roughening solution of persulfate / acid / a copper corrosion-inhibitor system, and the 
conductor roughened surface 105 was formed. The used roughening solution and its roughening condition are as 
follows. 

[0057]The presentation of a roughening solution: It is Na2S20g (200 g/l) as persulfate, and is spray etching at 40 
** of 2-mercaptobenzothiazole (0.5 g/l):solution temperature as 98%H2S04 (10 ml/1) and a copper corrosion 
inhibitor as acid 

Drawing 2 (c) process: At the process of corresponding to drawing 1 (d) of Example 1, after roughening 
treatment, it rinsed and dried and the insulating layer 106 was formed on this substrate. The used insulating 
resin is the same as that of the photosensitive resin composition used for Example 2. 
Drawing 2 (d) process : At the process of corresponding to drawing 1 ( e) of Example 1, give the above- 
mentioned resin layer, perform predrying for 30 minutes at 80 **, and it ranks second, It prepares for conductor 
circuit formation of a two-layer eye by 600 mJ/cm^ using a high-pressure mercury lamp, Solvent development is 
performed, the insulating resin 106 is etched selectively, and is patterned [ it exposes via the predetermined 
mask which is not illustrated, and ], and the predetermined region of the Shimoji conductor circuit 104 required 
for an electrical link was exposed, and in order to raise the membraneous quality of insulating resin further, it 
heated for 30 minutes at 150 **. Then, the patterned insulating resin layer 106 was roughened in the solution of 
the alkaline permanganate, and the roughened surface 110 was formed. The used roughening solution and its 
roughening condition are as follows. 

KMnO^ (60 g/l), NaOH (40 g/l): It is immersed for 40 minutes by 80 ** of solution temperature. 

Manganese dioxide 108 adhering to this substrate face was dissolved in hydroxylamine hydrochloride solution 3%, 
and the degradation layer 109 produced in the insulating layer surface next was removed using the solution of a 
surface-active agent. The solution of the used surface-active agent and its processing condition are as follows. 
Sulfo- di-2-ethylhexyl-succinate sodium (50 g/l): It is immersed for 60 seconds by 25 ** of solution 
temperature. 

[0058] Drawing 2 (e) process: Open the breakthrough 103 in a through hole formation area with a drill by the 
process of corresponding to drawing 1 (b) of Example 1. 
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Drawing 2 ( f) process - (h) process: It is the same process with the drawing 1 (f) - (h) process of Example 1, 
respectively. 

[0059]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It was the peel strength 953 so that clearly from a table, and adhesive strength of a 
twist improved further in the Example 1, and showed the characteristic comparatively near Example 2. 
[0060]<Example 7> Although this example shows the example of manufacture of the multilayer interconnection 
board which comprises a layered product of a total of three layers of one side, and six layers of both sides like 
Example 2, the timing of the process of forming a penetrating port with a drill differs. Although the numbers of 
laminations differ, since an order of a manufacturing process is comparatively similar to the process of drawing 2 
shown in Example 6, drawing 2 is quoted and explained hereafter. 

[0061]First the drawing 2 (a) - drawing 2 (c) process is processed like Example 6. However, unlike the case of 
Example 6, the roughening solution and processing condition in a surface roughening treatment process of the 
conductive pattern 104 of the drawing 2 (b) process were performed as follows. 

It is 2^2^B ^^^^ ^'^'^ ®® persulfate (NH4X and is spray etching at 40 ** of 2-methylbenzothia2ole (0.5 g/l):solution 

temperature as 98%H2S04 (10 ml/I) and a copper corrosion inhibitor as acid. Next, the formation process of the 

penetrating port by the drill of drawing 2 (e) and the process from the pattern formation of the insulating resin 
layer 106 of drawing 2 ( d) to the surface roughening treatment are put in and changed, the formation process of 
the penetrating port by the drill of drawing 2 ( e) is performed previously, and it is a process of drawing 2 (d) after 
that. [The process of corresponding to drawing 1 (e)] is carried out. Future processes are the same as that of 
drawing 2 (f) of Example 6 - drawing 2 (h). However, in the surface roughening treatment process of the 
insulating resin layer 106 after the pattern formation of drawing 2 ( d), the removal process of the degradation 
layer 109 using the solution of a surface-active agent was made into the conditions shown below. 
Alkyl diphenyl-ether disulfon acid sodium (50 g/l). alkyi alkanol DOAMIDO (20 g/l: friend NON L-01, Kao make): It 
is immersed for 30 seconds by 25 ** of solution temperature. 

[0062]Thus, after obtaining an one side two-layer laminated structure, the wiring board of three layers of one 
side, and double-sided a total of six layer systems was obtained by repeating the surface roughening treatment 
of the insulating resin layer in drawing 2 (d), and the drawing 2 (D - drawing 2 (h) process further. 
[0063]Thus. the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1 . It was the peel strength 682 so that clearly from a table, and although adhesive 
strength was inferior to Example 6, it showed the characteristic comparatively near Example 3. 
[0064]<Example 8> Although Example 5 and the example of manufacture of the multilayer interconnection board 
which comprises a layered product of a total of four layers of one side and eight layers of both sides similarly 
are shown, the timing of the process of forming a penetrating port with a drill differs. Although the numbers of 
laminations differ, an order of a manufacturing process is the same process as fundamentally as Example 7. 
Therefore, the explanation which overlaps here is omitted and only a different point from Example 7 is shown 
below. 

[0065](1) Unlike the case of Example 6, the roughening solution and processing condition in a surface roughening 
treatment process of the conductive pattern 104 of the drawing 2 ( b) process were first performed as follows. 
98%H2S04 (120ml/(l.)), 35%H202 (80ml/(l.)), 2-mercaptobenzimida2ole (0.5 g/l): It is spray etching at 40 ** of 

solution temperature. 

(2) The same insulating resin as Examples 2 and 6 was used for the insulating resin 106 of the drawing 2 ( c) 
process. 

(3) The sodium dodecyl sulfate as Example 1 with same processing condition of the removal process of the 
degradation layer 109 using the solution of a surface-active agent on the surface roughening treatment process 
of the insulating resin layer 106 after the pattern formation of drawing 2 (d) (5 g/l) : it was considered as 
immersion for 30 seconds by 25 ** of solution temperature. 

[0066]Thus, after obtaining an one side two-layer laminated structure, the wiring board of four layers of one 
side, and double-sided a total of eight layer systems was obtained by repeating the surface roughening 
treatment of the insulating resin layer in drawing 2 (d). and the drawing 2 ( f) - drawing 2 ( h) process twice 
further. 

[0067]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
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displayed all over Table 1. It is the peel strength 980 so that clearly from a table, and adhesive strength 
improved remarkably. 

[0068] <Exam pie 9> By the same down stream processing as Example 7, the multilayer interconnection board 
which comprises a layered product of a total of five layers of one side and ten layers of both sides was 
manufactured. Although the numbers of laminations differ, an order of a manufacturing process is the same 
process as fundamentally as Example 7. Therefore, the explanation which overlaps here is omitted and only a 
different point from Example 7 is shown below. 

[0069](1) Unlike the case of Example 6, the roughening solution and processing condition in a surface roughening 
treatment process of the conductive pattern 104 of the drawing 2 (b) process were first performed as follows. 
FeClj (370 g/l), 2-mercaptobenzimidazole (0.05 g/l): It is spray etching at 40 ** of solution temperature. 

(2) The same insulating resin as Example 3 was used for the insulating resin 106 of the drawing 2 (c) process. 

(3) In the surface roughening treatment process of the insulating resin layer 106 after the pattern formation of 
drawing 2 ( d), the processing condition of the removal process of the degradation layer 109 using the solution of 
a surface-active agent was considered as immersion for 30 seconds by 25 ** of 1-o-undecenoic acid sodium 
(20 g/l):solution temperature. Thus, after obtaining an one side two-layer laminated structure, the wiring board of 
five layers of one side, and double-sided a total often layer systems was obtained by repeating the surface 
roughening treatment of the insulating resin layer in drawing 2 (d), and the drawing 2 ( f) - drawing 2 (h) process 3 
times further. 

[0070]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 985 so that clearly from a table, and adhesive strength 
improved remarkably. 

[0071]<Example 10> Although this example shows the example of manufacture of the multilayer interconnection 
board which comprises a layered product of a total of three layers of one side, and six layers of both sides like 
Example 2, the timing of the process of forming a penetrating port with a drill differs. Although the numbers of 
laminations differ, since an order of a manufacturing process is comparatively similar to the process of drawing 2 
shown in Example 6, drawing 2 is quoted and explained hereafter. 

[0072] First, the drawing 2 (a) - drawing 2 ( b) process is processed like Example 6. However, unlike the case of 
Example 6, the roughening solution and processing condition in a surface roughening treatment process of the 
conductive pattern 104 of the drawing 2 (b) process were performed as follows. 
CuClg (250 g/l), 36%HCI (130 ml/I), 6-amino indazole (0.2 g/l): It is spray etching at 40 ** of solution 

temperature. 

[0073]Subsequently, in the formation process of the insulating resin 106 of drawing 2 (c), the same resin as what 
was used for Examples 3 and 9 was used. 

[0074]Subsequently, in the surface roughening treatment process of the insulating resin layer 106 after the 
pattern formation of drawing 2 (d). it was considered as immersion for 60 seconds by 25 ** of DODESHI nil 
sodium benzenesulfonate (20 g/l):solution temperature as a processing condition of the removal process of the 
degradation layer 109 using the solution of a surface-active agent. 

[0075]Then, the formation process of the penetrating port 103 by the drill of drawing 2 (e) is shifted after 
drawing 2 ( f) - drawing 2 (g), is moved just before the drawing 2 ( h) process, and each process is carried out. 
[0076]Thus, after obtaining an one side two-layer laminated structure, the wiring board of three layers of one 
side, and double-sided a total of six layer systems was obtained by repeating the surface roughening treatment 
of the insulating resin layer in drawing 2 (d). and the drawing 2 (f) - drawing 2 (h) process further. 
[0077]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 766 so that clearly ft-om a table, and adhesive strength 
improved remarkably. 

[0078]<Example 11> Although this example shows the example of manufacture of the multilayer interconnection 
board which comprises a layered product of a total of four layers of one side, and eight layers of both sides like 
Example 5, the timing of the process of forming a penetrating port with a drill differs. Although the numbers of 
laminations differ, since an order of a manufacturing process is comparatively similar to the process of drawing 2 
shown in Example 6, drawing 2 is quoted and explained hereafter. 

[0079]First, the drawing 2 ( a) - drawing 2 (b) process is processed like Example 6, However, unlike the case of 
Example 6, the roughening solution and processing condition in a surface roughening treatment process of the 
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conductive pattern 104 of the drawing 2 (b) process were performed as follows. 

CuCNHg) 4CI2 (450 g/l), NH4 CI, a 28% ammonia solution (15 ml/I). 2,4-diamino-6-phenyltriazine (0.5 g/l): It is 
spray etching at 40 ** of solution temperature. 

[0080]Subsequently, in the formation process of the insulating resin 106 of drawing 2 ( c), the same resin as what 
was used for Examples 1, 4, and 5 was used. 

[0081]Subsequently, in the surface roughening treatment process of the insulating resin layer 106 after the 
pattern formation of drawing 2 (d), it was considered as immersion for 30 seconds by 25 ** of sulfo- di-2- 
ethylhexyl succinate sodium (50 g/l):solution temperature as a processing condition of the removal process of 
the degradation layer 109 using the solution of a surface-active agent. 

[0082]Next the formation process of the penetrating port 103 by the drill of drawing 2 (e) is made deferment, 
drawing 2..(f) " drawing 2 (h) are carried out, and one side two-layer structure is acquired. Then, a repetition one 
side three-tiered structure is again obtained for drawing 2 (d) and drawing 2 ( 10 - drawing 2 ( h). The formation 
process of the penetrating port 103 by the drill of drawing 2 (e) is carried out in this stage. Then, drawing 2 (d) 
and d rawing 2 ( f) - drawing 2 (h) are repeated again, and the wiring board eventually laminated by total of one 
side 4 layer system and eight layers of both sides is obtained. 

[0083]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1 . It is the peel strength 768 so that clearly from a table, and adhesive strength 
improved remarkably. 

[0084]<Example 12> In each process of Example 1, the liquid composition and the processing condition which are 
used at the roughening treatment process of a conductor surface and the process of removing the degradation 
layer of an insulating layer surface were changed as follows, were carried out, and the same wiring board as 
Example 1 was manufactured. 

[0085](1) The roughening solution and roughening treatment conditions of a conductor layer are as follows. 
As persulfate, NagSgOg (200 g/l), It etches Into the roughening tub of 40 ** of 2-mercaptobenzimidazole (0.1 

g/l):solution temperature with immersion, and blowing air churning and rocking as 98%H2S04 (10ml/(L)) and a 

copper corrosion inhibitor as acid. 

[0086](2) The solution of the surface-active agent for removing the degradation layer produced at the time of 
the surface roughening treatment of an insulating layer and its processing condition are as follows, 
l-o-undecenoic-acid sodium (5 g/l): It is immersed for 2 minutes by 25 ** of solution temperature. 
[0087]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 627 so that clearly from a table, and adhesive strength 
comparable as the case of Example 3 was shown. 

[0088]<Example 13> In each process of Example 1, the liquid composition and the processing condition which are 
used at the roughening treatment process of a conductor surface and the process of removing the degradation 
layer of an insulating layer surface were changed as follows, were carried out, and the same wiring board as 
Example 1 was manufactured. 

[0089](1) The roughening solution and roughening treatment conditions of a conductor layer are as follows. 
As persulfate, Na2S20g (200 g/l), It etches into the roughening tub of 40 ** of 6-vinyl-4,6-diamino-s-triazine 

(2g/1):solution temperature with immersion, and blowing air stirring and rocking as gsyoHgSO^ (10 ml/I) and a 

copper corrosion inhibitor as acid. 

[0090](2) The solution of the surface-active agent for removing the degradation layer produced at the time of 
the surface roughening treatment of an insulating layer and its processing condition are as follows. 
Sodium dodecyl sulfate (200g/1): It is immersed for 30 seconds by 25 ** of solution temperature. 
[0091]Thus, the result of having done the adhesive strength of a conductor layer and an insulating layer and the 
evaluation test of adhesion like Example 1 about the manufactured multilayer interconnection board was 
displayed all over Table 1. It is the peel strength 890 so that clearly from a table, and the adhesive strength 
remarkably outstanding compared with the comparative example was shown. 

[0092]<Comparative example 1> This example is a roughening treatment process of a conductor surface in each 
process of Example 1 . [Drawing 1 (b) process] The process of removing the degradation layer at the time of the 
roughening treatment of an Insulating layer surface The [drawing 1 (e) process] was skipped and manufactured 
and the result was displayed on Table 1. Peel strength was inferior with 38, and halo was observed. 
[0093]<Comparative example 2> It is a roughening treatment process of a conductor surface in each process of 
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Example 7. [Drawing 2 (c) process] The process of removing the degradation layer at the time of the roughening 
treatment of an insulating layer surface The [drawing 2 (e) process] was skipped and manufactured and the 
result was displayed on Table 1. Peel strength was remarkably inferior in the characteristic with 15, and halo was 
also observed. 

[0094]<Comparative example 3> It is a roughening treatment process of a conductor surface in each process of 
Example 9. [Drawing 2 (c) process] The process of removing the degradation layer at the time of the roughening 
treatment of an insulating layer surface The [drawing 2 (e) process] was skipped and manufactured and the 
result was displayed on Table 1. Peel strength was remarkably inferior in the characteristic with 28, and halo was 
also observed. 
[0095] 

[Effect of the lnvention]As explained in full detail above, this invention was able to attain the desired end. That 
is, the effect which the adhesion of a conductor circuit and a resin insulating layer can manufacture easily the 
extremely outstanding build up multilayer interconnection board, and contributes on industry is very large. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Section process drawing showing the manufacturing process of the multilayer interconnection board 
used as one example of this invention. 

[Drawing 2] Section process drawing showing the manufacturing process of the multilayer interconnection board 
used as other examples of this invention. 
[Description of Notations] 

100 — Double-sided copper-clad laminated circuit board, 

101 — Substrate (laminate sheet), 

102 — Copper foil, 

103 — Penetrating port, 

104 — Conductor circuit, 

105 — Roughened surface of a conductor, 

106 — Insulating layer (resin), 

108 — MnOg, 

109 — Degradation layer, 

110 — Roughened surface of an insulating layer, 
111" Plating, 

112 — Conductor circuit, 

113 — Roughened surface of a conductor, 

114 — Patterning of an insulating layer (resin). 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[0 0 2 1 ] c c-e, ^JiSBfaa^^Sit-rsi^'fcffii^ 
mm (~micmmmmmtmmx\,^^i>(o. 

[0 0 2 2] mmmum^^i-i&ri>mmmt vxu. 
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m^^s^lfen*. !i?*l^<». ^om^ifi (DTP 

■fcit (2) (a) ^ U'V'-;Uy4<7 i-MJ-^J^+i-ttf 

0. 1-0. 9 8©iSH-cf^j)nsj£L-rf#?)*T,a^fiafo 
ff:^©2iR*K3l«:, vt/T*- hxg^;v^ y 

U- h -I" V i^T * - f- ^Sy^lSS^Sit^Oi 0 . 1 ~ 

1. 2commxmcioxi^^Hi>^'^^mQit'^m 
*ioos«a5i. (b) 2-'<>i^;i'-2-i^j<g=>;i' 
75-^-1- ( 4 * >; y -■fii>- 
l-3i->«:0. 1-2 0KSg|}i«r^WT^*;yMffi3fe 
14»«l§ifi(S!KJ. *fcW (3) iiJ^fiS^iUT (a) 
S3, 0 0 0~30. 0 0 0©yr 3? U- h©7' 

u -7- i, ( b ) !i< y t F n+Mt^!^©r i"; u 

L/- h 6 i^cSf^J; 0 jM(3:nfcii>^c < i 1 Sllii±©^ 

i . ( c ) ^m^ia i , ( d ) x 
sp+ i^jii i . ( e ) s.:^^'^i^mmomm t. ( f > 

fi^i^. i5:t,> b« ( 4 ) ( a ) L/-C1 ^^Sfc 0 ^Sl^ 
<H©x*f^=i'««r^-,fcx*+i^^»it^FISfa*;W7}<> 

©SJi;*sS!fe-c4> -s^Mf BIffM©^'&«l^i:^ 
(b) l^^^fct)ai^ffl©x?-U'>i|$^;£Jf-:>^ 

u-ht, ( c ) ^m^mmit, ( d ) s.7i<^i^nm 

i. (e) x,-i<+i/tijJi|©Se{tSiJi. (f)^7S>3; 
[ 0 0 2 3 ] S/c> aBf S^^Jli L-CSi. 

mxhi>ifi^<r)mimK%\:>xm^\t=- v Tt^ay^o 
2® aiji±(c8iJir *^S!»«»^^D©J; ^ (ca-, ^rB*^ 

[0 024] 2f:fSBj;5isBS<]i-rS^JlI2i^Sffi©AttW 

-Dj;5{c^fi,. cne.©&x?i5r3ia:ffl;«^^b-a-r> 



9 

(c) xm : mmK^mmm-^:^. y ^>>/i.t>x h-«<* 
(D) urn: nmnmjsc-^mmmm^t-^m^^itmm^ 

[0 02 5 ] 

mmmmoim^c'oi.^xmm^^t. ^r. mm. mm. 

> x'^m-m^M^c mm b . mi mm^^ humb xmm 

fc^i^at. ^^itm<Dmi:^m^xmmx^^. tfc c 

b. mmmm^mw^M^^t^^ctifimmtfji 
[ 0 0 2 6 ] :x^c. m»mtc(Dmwm±mcm^^ti 

bs mwmmf)^^^-ttcs.y9^>'i/:^ti^tci^^ mwm 
m±f*cmmm<D'k^ rm^xmmrmm^ bfummm 

[0 02 7] m^bfc^'^ic^ um^mxit. mimm 
vtommm^'i^^i^at. 2m(Dmm^^b. mmm 

mm4:m7ciimbxnxi.^fc. coy^mmmmi^iy^ 
^-yfc. bi)^b. :$imM<DBmmtiimxxmmm'p 
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utamm'^^^^mmibxmc ^^^u-^>^. m>\t 

[0028 ] 

imtmn ot, m i *5J:?>'^ 2 (,cijkbfcmm:mm^c 

xmt. mrB%mmmf&xmt^im(fcmmmm^mb 

T^o. M:i^i^(tm. 9c(fC9skbfc twiuoxm A-^D^c 
i^m<DixmmuTM^iiM^m^iD^i:x. m^^n^m 

bfc. 

[0 0 2 9 ] ( A) x!i : mm^mmw.-MmjiBm-^ 
20 mmm.^ f^'^-^i^^. hb<\mwymmk-*:Lv 

( B ) : mm%m~^^mmmr^^^ ^mk 

<C) XfM : $05SDaiSS-X F-iSf* 

(D) x^ : nm^imf&-^mimuit^0mi^itmmii 

[003 0 ] <iift0j 1 > c(Dmmm{t. jiibxsa i 
xsBi**i^^fc>-!irwM^it4Ji {nm2m) (o^ 
mmmmm^mi&bfcm(iC^\^>xm,m^^ h<Dx&^. 
WTEi 1 ommiMm(tCbfci)^'oxm>xmmr^. 

[ 0 0 3 1 ] gl 1 ( a ) XfM : 1 

mmiootbxmmr^. 

mi (b) X^:3SIR1 00CCKy;l/rS31?Ll 03^ 
40 Mi^. 

mi ( c ) Xfi : mimm^®7fk^tlXl^f3:^^\yt>:!\ h 

h^iUrJI^ISl 0 2^X':;^>>?^br3|f$PKl 0 
SM^M«ftKffi/K/^iSAIfliMSJJ^<D*I>fbj«rffi{b52t 

Mb. ^^*:ffi^bMi 0 b^Bj&btc. m^>fcmitim^ 

50 B6K*ftiOTNaiS,0, (200g/l) , Kibr 



n 

9 8%HzS04 (1 Oml/1 ) . im^iWmtVX 
2-^)V^:jW^>V>(^^V-)\^ (0, 5g/l)CD 

(1) d?H/-;byjit'^^;^§[x>J<^->^aWEOCN 1 

0 2 (S:$:{l:m^) ( 1 0 9 5 MM^P) (Z)xg^;i.4Hny 

t^eO 'C-Cfi^ L . 8 0 "Cri 5 ^PflSl£^-li/c« ff 

h (0. SSaSB) i©x^;l/-feav;l/:/T*fer-h 
hko^^y-yi (1 oSMgp) *mr3tm^^iMfa 

[0 0 3 2 ] C(?:)^§^S (1 7 5M*gR) CC. 2--^>t^ 
;i'-2"y^5=^;wr ^>'- 1 - (4-'^:JUy :t y y:^:*^ 

-:7'^>-l-:t> (^A:tf-f^-ttSt IRGACU 
RE3 6 9 ) ( 1 OSM^) , 5 ^:7nx-*XP~4 (H* 

^ F 7 1 0 0 (mtl5ib^«. r ^ >r ^ y h ) 

2-y^;^'Y5^^/-;^ (smsSB) . ^^vu- (H 

g«^:>1f> hHi) (0. IMM^P) H^:^-- 
[ 0 0 3 3 ] ^ 1 ( e ) xfi : ±mmimm<Dmmt^ 
6 rj: umm 1 0 6 ^ 8 0 'cr 3 0 ^m^mnM^m 

yct.^'C, ]Bli7)c$g^>:/^fflCi6 0 Om J/cm' 

r2Jia©st<*iHis§jf^^ccm-r. ^7^^$nri^;^^i^F;f 
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Wb?ScD|a^*5^0'fifb^f* : KMn O, ( 6 0 g/ 

I ) . NaOH (4 0 g/1 ) W«^a8 0''Cr3 0^rfl 

[0 034] C(DSS^M^Cf^SPU/cZ:^{bv>;^> 1 
0 8^3%S^t: HP=^$^;i'r 5 >7k?§?gT^S)^L. 
^c«SsRJB^®tc*Difc^^bHl 0 9^^fflvgttSii<0*S 

Kf^->;«m:^hy^A (5 0g/l ) :^M2 5'CT 

6 0 #r^»it„ 

[ 0 0 3 5 ] El 1 ( f ) XIM : ^^^C. fflibW^ffittlb-T 
o^ro. 2/xmff^;SLy-cf^. i?#t:fmMffli6o^^2 

[ 0 0 3 6 ] Bi 1 ( g ) xfi : 1(c) xmtm 
20 u:/7j*^«^oiifc -r^ct?-^. m^-otmi i i±ijcx 

:!K^^x\ mwm«&mm^m-imxm<tb. mm 

I I s^m^r^o 

[0 03 7 1 01 ( h ) Xfi : &mm 1 ( d ) 

iib. mmmi 14 (v;u^^ut?;^hi*r^) ^ji^jsu 

r;!?^^. SI (e) co-g[5i|HHico:6^iSr>'^^-~^>^' 

30 f#/Co 

[0 0 3 8 ] CO J: 0 liCbXi^hntcmM&UomWm 

mmmtommm^^j i s-c-64 8 i©fp«:/7 

S^cySDrf--;V5SK (g/cm) ^m^b. tfc. m 

»M^^±(o^^^-(Dmm^wi^b. ^<o^^^mi^(fC 

si^ 8 5 2 bx^K}. tmm (M^ohcox 3 8 ) 
tmtbxmb<\^±bxi^^. />n-fcft^<, 

40 jgieiasM^^HJi^n/c, 

[0039] 

mi] 



13 
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[0 04 0] <SIW]2) C(Dt?iJ«K-ffl3)g. Mffl^lt 30 

mmm i o«i&x^ i ( h ) xs) (ot^^c ^ i 

(e) TM<j:>tmmmM(o%mmmtw\mc{y^. mm 
mi \ Aommmmm^m^^K ^xc^rsi (f) o 

asb^tXg-Hl (h) <Dt6»JiCD>'^•3^-:^>^Xg^ 
[ 0 0 4 1 ] :^^j:4c5. #f4*J J:CX«!ili:75'ffi^||Sfe»1 1 

( 1 ) igi 1 ( c ) cD^f*iiissi oA<Dmmmm 

[0042] (2)111 (d) CD»MBB^SXfMCC:feCi 
0,00 0) ( 1 0 OSSSB) . 

f'b^rtJ'UU'-h (2 0KSSI5) . •<>^/:7:cy> 50 



{AmMU) . 4. 4' -tr;^ (N, N* -e;^y^;i/r 
^ y) (2M«SI5) . trx7xy--;UA 
Mx3j<^^V^fli (SOSSSB) . 2-:7x-Jl/>r 

(ISSBP) . (5MlgP) , vy::r^> 

gg) , x^;i.H2nv;l':/rH2r- h (3 0mai») . 
^;p-fepv;^^'r-fef~--b (SOSSgp) ^se^L. ^ 

(3)01 {e)(o%mmmio^^^^^-::^y^'r^ 

Xgtcfcl^r . iSJi^lciK'^ >':^*-C0[)K7lcm^ 6 0 0 m J 
[0 043] CCDJ: ^ fCUTM^U/c^®S2I^S^^CO 

[0 044] {m^vm mmmi tmrnf^^^m-m^ 



15 

( 1 ) 5feT\ ^ 1 ( a ) <D¥mmm^mmm lootu 

(2) 01 ( c ) (omt^mii 1 0 4(?:)^H*IibffiXfitC 

[0045] (3)^1 (d) <DmmmBmxm^^i> 

^iyWm ( 1 7 5SfiSB) t:/^)V-i2uy)i^':fr^f'- 

h (7 5MS^P) i^rM^b. 9 0'Ctxm^bXmm 

y> (0. 02MSSI5). N. N' >:^^^jvr^»;> 

(1. 7 5MSgP) . (2 2. 4MSIg|5) ^ 

JP;^TSj;£;$-t^. x;J<4^e/t^^;l/ (X5i<^ix^J|5 6 
0 ) =&f#/c. 

(b) ff 6n/cx;^^^->'t:'^;V ( 1 0 OSS^P) . ^> 

^>y:7x^> (4msai5) . 4. 4' -fc'y^ (N. 

fc:*X7xy-^;bAMx.1<+MSJJ3i (4 0S*gR) . 5 
( 1 ' ) s-h ';rt>> (2S» 

SSP) , :7 3?a^'T^>^^y-> (2fifia5) . 

^m^^xi^-dcm^ b xm^mmmmimimmm l 

[0 04 6 ] (4) mi (e) cD^tSlll 0 6^^^^ 
^mmm2tmm^C6 0 0mJ/'cm'f)'^^Q0 0mJ 

[0 04 7 ] (5)01 ie) (ommmmioecomm 
mmmxmtiC^i^>x. ^mrmwi^mm^^ommm 
rii^d ofpf)^ib3 ommmoxmtm^mmMb 

[ 0 0 4 8 ] ccDj: ^ i^cvxmmbtc^mmmmmdc-D 

L/ < }^±LX\^>^Cti)^t>i)^^o 

[0049] {mmm4) c<omummm2 tmrnt^ctf 
msm. mm'^nj^Qm(D^mmmmw^mMLfc^(Dx 
$>^. c<Dmmxmtm2tmui>}^M. ktcd®«9 

(1)01 ( c ) o^ftiBiK 1 0 AommmmiM^c 
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(2) 01 (d) <Dmmmm)&j:m(^c^^^x. mmmm 

(3) 01 (e) (ommmmi oe^^^^-:^>ifr^ 

[0 0 5 0 ] (4)01 (e) (oimmmio6<Dmm 
mimmj:m^c:hi.^x. ^m^mi(D7mm(>cj^^^it 
mm^(m^>X(D^w^mEbfc. nmmmit bx i 

-o-^>7^'^2>^:^^y^A (5 0g/l) :mu2 

10 5"cr3o#r^Tm 

[005 1 ] COJ: 0CCLrS*i*U:rc^BBe3^S^R}co 

ag#tt(Di¥1il*®I^L/d5fi*^^l*^c^^b/c. 
^?g63{pj^cCJ:5K:f-;u«S9 6 0-c*>5. 
2 <J: D 4> ^ 6 CCf^± U/c. 

[0052] (mmm 5 ) c<^)iiiis^^!iti. >tM4 mm^ 

x^^. mmm4:xw^tifcmimu±^c^ ^e^cw® 
A5c«i$® tmmm t ^ 1 u/c ^> <7:»r * ^ /c 

mi (e) (h) xm^^h(fcmmb. ^mAmm 
^±iitbfci>(Dx^:B. m:$imu&mmTmt. mm 
mi mm(Dmmxmxmmbfc. 
10 0 b 3] tj:^. umdxi^/mmj^'&xmm 1 

(1) 01 ( c ) omim^ 1 0 Aommmimxmi^c 
^ji^r. mim^omm^mmm ^2-^ji':^y'h^> 

(2) 01 ( e ) cD*fijg^fi}fl§ 1 0 6 ommmimmxm 

^>^-2-x^;l/-\:^i>^;l':hb U^A (5 0 g/l ) : 

^fi2 5-cr6 0f>^aao 
[0054] co^'^^cb xmm b/c^asBiasiscc-o 

^m^oy^mum^bfci^m^mmif^m^bfc. mi)^ 
hm^^^rj:^^^c\i-)i^ms2x^^. mtmsLkt 

[0055] <^««|6 ) C(D^JiW«. XfEXfiC i 
X@Di^*I^-^t)liri^®^lt4® (;t®2/siijg) 

0. OT. 02©»fHXS0OCL/c5(^^-:>'CJB:;*lftB.S'r 

. [0 05 6] 02 (a) xmimmvnomi (a) x 
50 ^iim-xsr, :^'y:^:Lrii^->mmmo i<omm^ 
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m2 ( b ) xfi : nmm lomi ( c ) tc^st-^xfi 

[0 05 7 ] ffl{b^g<Dffli2£ : mmmMt UTN a , S, O 
« (2 0 0 g/1 ) . Kibrg 8%H,S0, (10m 
l/l) V i5|)g:ftfWJ^iJiUr2-^;V;^7:7"h-<>y^ 

rV^-vU (0. Sg/^l) :?^^a4G'Cr:?^:7-U--x«:; 

m2 ( c ) xfg : ^m^ij 1 ©gi 1 ( d ) (^c^mr^xm 
od^mf^bfc. mi^^fcMmmmu. mmm2i^cmb 20 
m2 ( d ) xfi : mtm lomi ( e ) ccis^f ^x?m 

sommmimcm^x. mm^tixi.^rj:i.mm<D^ 

i^Cii^,^rj:rmmimm 1 0 4 (om^mM^mm ^ 
h^cwmmmomm^iSi^^fctb 1 5 ccca o^iasp 

^r)itf v^^(oM^>:^^ymiM.(D?mmxmitb. mt 

KMnO^ (6 0 g/1 ) . NaOH (4 0 g/1 ) : 

mm o'cx4o»mmmo 

i^Og/l) :rSM2 5'Cr6 otiMm 

[0 05 8 102 ( e ) XfM : MMm lOmi ( b ) 

?Li os^m^i^. 

m2 if) xn- ( h ) xiM : mmm lomi ( f ) 
(h) xsi^n^nish-xgrab^^ 
[0 0 5 9 ] c CD J: ^ uris[}t u/c^/igei^Sffi(co 
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60J6:^^?!S:cfc^^Cfc:'>-Jb®g9 5 3r^D. mm^\t 

[0 0 6 0 ] (mmmi) c(Dmmm^t. mtm2tm 

SMPOM'r^xiicD^H'^>wM?:cori^-5„ m 

2(Dxm^cimimMLX{.>^<ox. wr. ^12*51^ 
Lxmnr^o 

[0 06 1 ] 02 (a) --02 (c) XIM^r 

mmmGtmm^mmt^o fctcb. m2 (b) x 
fi(Z)«f$y>-^^> 1 0 4<ommmmmxn(iC^i.f^m 

jiSt^i^iUT (NHJ , S,0, (2 0 0 ) . 

cbUr98%HzSO. (1 Oml/1 ) . ffilSrftWJSJ 

tLX2 -^^)l^>V9rV-)l (0. bg/l) : 
?fg#4 0 "Crxyu-x-:;5^>^, ;X^C02 ( e ) <D F 

y;L'tcj:^Sap©jf$axfii, 02 (d) coilSJ»«}«l 
HI 0 6(D>'^•^?->?f^^5&^e.-e0^mI^fc^^!tii$TCDx 

fl^Ati^^. 5fe^c02 (e) <DFy;Uci-2,MfflP(D 
?^^g^tfi^j:t\ -ecDt*5C02 (d)(DXSC01 

(e) ccig^^^xfg] *iufe-r^„ ^moxmit. m 
mmG(Dm2 (f) --02 ch) ^iii—e^^. 
02 (d) o^^^-^ymmmmmmmmi obcd 

^mtm 1 0 9 cD[^*xfiii. WTfc^T^ffi u/co 

(5 0 g/ 1 ) . r^i^}\^rji^t7y-)i^vr^ k (2 0 

g/l : r^y-yL-O 1. :?ga2 5"Cr 

3 0#ia«So 

[0 06 2] C(DJ;^CcL.r>i-®2/iCDm®«®^t#/c 

f^. 5 6$c02 (d) ^:^i.^^mmmmm(Dmmmm 
m. *jj:o'02 (f) -02 (h) xm^m^mrct 

fc. 

[ 0 0 6 3 ] C <D J: ^ tc UTStiSbifc^lBieiKKSCCo 

6996>&^;^d:cfc0{Cf--;V®S6 8 2r*0. 
IUi«?lI6<J:^3^6*><D©. ^Waccm^Wifil^^RFtt^ 

[0 0 6 4] i^ms) mmmbtmm^ctfmAm. 
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[006 5 ] ( 1 ) 5fe-r. m2 (h) xm<Dmw^^^- 

9 S^HzSO. ( 1 2 Om 1/1 ) . 3 5%H.O, (8 

Oml/1). 2~^)l^:^y'h^>'/'^ 
(0. 5ff/l) '.mUAO'CX^y^y'U-X^y^y^^ 

(2) 02 (c) xsc?^js^fl§i 0 mmm2. 

(3) 02 ( d ) CD^^t^'->fl^$0cf^(Djfe«t}||li 1 0 6 

[0 0 6 6 ] c<Dj:6(,cLxnm2m<Dmmm^^mc 
^^(^m2 (d) (^c^if^i^mmmmommmm 

m. *JcfcC)^02 (f) -IgI2 (h) TM^2Mm^M'r 

[006 7] c(DJ:6 ifCLxmm Lfc^ma^s^cco 
[0 06 8] <^jfeF)9 > mtmi tmmommxm^ 
^}^^c-z>{,>x<D^i:XT(fC7jk'ro 

[0 06 9 ] ii) ^t. m2 (h) xmomw^^^- 30 

FeCU (370 g/1) . 2 ~ ^ )l'i:jy' h^>'/^ 
^^V-Jl(0. 0 5&/1) :M40'CrX7'U- 

( 2 ) 1^2 ( c ) xmoimm^^ i o mmms t 

(3) ^2 ( d ) o^^^-ymmkommmm i o 6 

yr'^ym-ThVOJ^ (20 :mU25''CX3 

0 fpmmm tLtc. c © ^ u r 2 m<Dmmm 
m^mtci^. ?6jc^2 (d) ffC^\r}^mmmmm<om 

mmmm. ^d^v^m2 (f ) -^2 (h) xfi^siei 

[0 0 7 0] C(DJ:^^CL/rii3gb/c^llg2i^^»c-o 
^S0^6;Oi?!s:,t^tCfc:---;l/5SJK9 8 5'C^>»3. S^S^a^J 50 
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[0 0 7 1 ] (mm0i 1 0 ) ccom^mu. mm0i2 1 

^2<DX®(cjt«WSiKi/r(,^^cr>'e. «T. 02^5g( 

mbxmmr^. 

[0 0 7 2 ] 02 (a) -02 (b) XfM^r 

mmmetmmiimmt^o tcftb. m2 (b) x 
m<omw^^^-> 1 0 4©^M*mfcA[iaxfi(c*5t:rsifi 

CuClz(250 &/l). 36%HC1 (130m 
1/1). 6-r^^-Y>^V-^;l/ (0. 2g/l) : 

4 0 -C-CX U - X ^ > ^0 
[0 0 7 3] 02 ( c ) COmmmm l O 6©?f^ 

[0 0 7 4] 02 id) (o^-^^-^mm^om. 
mtmmi oeommmimrnxmi^c^i^^x. nmm\i. 
moymm^m^^^'^im i o 9 (omijMom^^ 

(20g/l) :mU25'CX80fmmmtLfc. 
[0 0 7 5 ] C<Dm. 02 (e) © K iJ;UK: J:SSj1P 

10 30^^^x11^. 02 (f)-02 (g)omr 
e>u. 02 (h) xii©@:mi^c^«itr. -en^'n(^)x 

[0 0 7 6 ] c:©J:5CcurjtM2]icD«@«3§^f#/c 

f^. §6ic02 (d) i^c^^i^i&mmmmommmim 
m. *5j:i>'02 (f) -02 ih)xm^m^j&rct 

[0 0 7 7 ] COJ: ^K:br$J3SL/c^«Ei^»«tco 

[0 07 8 ] (mmm 1 1 > c<ommmiit. mms t 

^mmn^mm^^xm<D^>( ^ >^i)^mrj:'ox\.^6o 
mmmumrj:^f)mMxm<ommi>^. mmmet^cTribfc 
m2(oxm^cimmmubx\.^^<Dx. ar. 02^51 
mbxmmr^. 

[0 07 9] ST. 02 (a) --02 (b) XfiST 

mmme tmm^cmmr^. tctcb. 02 (b) x 
mcomt-^^^-yi 0 4<Dmmmmmxm(>ch^i^n 



(12) 
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Cu (NH3) 4CI, (4 5 0g/l) . NH^C K 2 

8%r>^^r7k ( 1 5m 1/1 ) . 2. 4-i:>r^y 
[0 0 8 0 ] ^xc^r. ^2 ( c ) (ommm loeom 

[0 0 8 1 ] '^X^^T. ^2 (d) CD^^'3^•->ff^^^SO$g 

[0 0 8 2 ] ;Xtc, EI2 (e) (DKy;KCj:^®jiPl 
0 3 (DMf&TM^^i&m L(fCLX. m2 ( f ) -0 2 
(h) ^^JfeUr. >tH2»«S^»'2>. COf*. |§I2 
(d)^dJ:r>^^2 (f)-112 (h) ^Wa^DiiUJt 

ms mm^^n^. c<Dmmxm2 (e) <DKy;wcj: 
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